Experimental Section
General Considerations. All air-and moisture-sensitive manipulations were performed using standard Schlenk techniques or in an MBraun inert atmosphere drybox with an atmosphere of purified nitrogen. The MBraun drybox was equipped with a cold well designed for freezing samples in liquid nitrogen as well as two -35° C freezers for cooling samples and crystallizations. Solvents for sensitive manipulations were dried and deoxygenated using literature procedures with a Seca solvent purification system. 1 Benzene-d 6 was purchased from
Cambridge Isotope Laboratories, dried with molecular sieves and sodium, and degassed by three freeze-pump-thaw cycles. 2,2'-Bipyridine and benzophenone were purchased from Sigma Aldrich, dried overnight on the Schlenk line, and recrystallized from dry diethyl ether.
Furfuraldehyde and p-tolualdehyde were purchased from Aldrich, dried over magnesium sulfate, filtered and degassed by three freeze-pump-thaw cycles. Acetone and acetone-d 6 MHz. All chemical shifts are reported relative to the peak for SiMe 4 using 1 H (residual) chemical shifts of the solvent as a secondary standard. The spectra for paramagnetic molecules were obtained using an acquisition time of 0.5, thus the peak widths reported have an error of ± 2 Hz.
For paramagnetic molecules, the 1 H NMR data are reported with the chemical shift, followed by the peak width at half height in Hertz, the integration value, and where possible, the peak assignment. Pulsed-field gradient COSY spectra were obtained using a Bruker DRX 500 spectrometer equipped with a 5mm Z-gradient TX1 cryoprobe. Spectra were acquired using sweep widths of 47619 Hz in both dimensions. In F2, 4 scans per increment were acquired using 4096 data points and a relaxation delay of 1 second. In F1, 512 increments were acquired. The raw data were Fourier transformed into a final data matrix consisting of 4K points in F2 and 2K points in F1. Infra-red spectra were recorded using a Perkin-Elmer FT-IR RX I spectrometer.
Samples were made by crushing the solids, mixing with dry KBr, and pressing into a pellet.
Electronic absorption spectroscopic measurements were recorded at 294 K in toluene in 1 cm quartz cuvettes on a Jasco V-670 spectrophotometer. Elemental analyses were obtained at Midwest Microlab, LLC, in Indianapolis, IN.
Single crystals for X-ray diffraction were coated with poly(isobutylene) oil in a glovebox and quickly transferred to the goniometer head of a Rikagu Rapid II image plate diffractometer equipped with a MicroMax002+ high intensity copper X-ray source with confocal optics.
Preliminary examination and data collection were performed with CuKα radiation (λ = 1.54184 Å). Cell constants for data collection were obtained from least-squares refinement. The space group was identified using the program XPREP. 5 The structures were solved using the structure solution program PATTY in DIRDIFF99. 6 Refinement was performed on a LINUX PC using SHELX-97. 5 The data were collected at a temperature of 150(1) K.
Preparation of Cp* 2 UI(THF) (1). Prepared according to the modified literature procedure. . There were no systematic absences; the space group was determined to be P -1(#2). The data were collected at a temperature of 150(1)K. Data were collected to a maximum 2q of 50.8°.
DATA REDUCTION
A total of 25742 reflections were collected, of which 4633 were unique. Frames were integrated with DENZO-SMN 9 .
Lorentz and polarization corrections were applied to the data. The linear absorption coefficient is 45.9 /mm for Mo K a radiation. An empirical absorption correction using SCALEPACK 9 was applied. Transmission coefficients ranged from 0.432 to 0.526. Intensities of equivalent reflections were averaged. The agreement factor for the averaging was 9.4% based on intensity.
STRUCTURE SOLUTION AND REFINEMENT
The remaining atoms were located in succeeding difference Fourier syntheses. Hydrogen atoms were included in the refinement but restrained to ride on the atom to which they are bonded. The structure was refined in full-matrix least-squares where the function minimized was Sw(|Fo| The goodness-of-fit parameter was 1.24. The highest peak in the final difference Fourier had a height of 3.83 e/A 3 . The minimum negative peak had a height of -2.00 e/A 3 .
Refinement was performed on a LINUX PC using SHELX-97
11
. Crystallographic drawings were done using programs ORTEP 13 , and PLUTON 14 .
